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(54) METHOD FOR PREPARING SEMICONDUCTOR STRUCTURE

(57) The present invention provides a method for
manufacturing a semiconductor structure. The method
includes that: a substrate having a plurality of first trench-
es is provided. A first pattern is formed between two ad-
jacent first trenches. A first dielectric layer is formed. The
first dielectric layer covers at least side walls of the first
pattern. A second dielectric layer is formed. The second
dielectric layer fills the first trenches. The first pattern is
severed to form a second pattern. The second dielectric
layer is removed.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No.: 202010428539.2 filed on May 20,
2020 and titled "METHOD FOR MANUFACTURING
SEMICONDUCTOR STRUCTURE", the contents of
which are incorporated herein by reference in their en-
tirety.

TECHNICAL FIELD

[0002] The present application relates to a method for
manufacturing a semiconductor structure.

BACKGROUND

[0003] A dynamic random access memory (DRAM) is
a semiconductor memory widely used in computing sys-
tems. As semiconductor integrated circuit device tech-
nology continues to advance, the critical size of the dy-
namic random access memory becomes smaller and
smaller. For example, the size of the active area of a
memory becomes smaller, which has very high require-
ment on semiconductor manufacturing processes.

SUMMARY

[0004] Embodiments of the present application provide
a method for manufacturing a semiconductor structure.
The method includes the following operations.
[0005] A substrate having multiple first trenches is pro-
vided. A first pattern is formed between two adjacent first
trenches.
[0006] A first dielectric layer is formed. The first dielec-
tric layer covers at least side walls of the first pattern.
[0007] A second dielectric layer is formed. The second
dielectric layer fills the first trenches.
[0008] The first pattern is severed to form a second
pattern.
[0009] The second dielectric layer is removed.
[0010] The details of one or more embodiments of the
present application are set forth in the following drawings
and description. Other features and advantages of the
present application will become apparent from the de-
scription, drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In order to more clearly illustrate the technical
solutions in the embodiments of the present application,
the following will briefly introduce the drawings that need
to be used in the embodiments. It is apparent that the
drawings in the following description are only some em-
bodiments of the present application. Those of ordinary
skill in the art can also obtain other drawings from these
drawings without creative work.

FIG. 1 illustrates a flowchart of a method for manu-
facturing a semiconductor structure according to var-
ious embodiments of the present invention.
FIG. 2 illustrates a three-dimensional structural dia-
gram of a substrate having multiple first trenches
which is obtained by Step S1 in a method for man-
ufacturing a semiconductor structure according to
various embodiments of the present invention.
FIG. 3 illustrates a three-dimensional structural dia-
gram of a semiconductor structure obtained by Step
S2 in a method for manufacturing a semiconductor
structure according to various embodiments of the
present invention.
FIG. 4 illustrates a three-dimensional structural dia-
gram of a semiconductor structure obtained after re-
moving a first dielectric layer located at bottom sur-
faces of the first trenches in a method for manufac-
turing a semiconductor structure according to vari-
ous embodiments of the present invention.
FIG. 5 illustrates a three-dimensional structural dia-
gram of a semiconductor structure obtained by Step
S3 in a method for manufacturing a semiconductor
structure according to various embodiments of the
present invention.
FIG. 6 illustrates a three-dimensional structural dia-
gram of a semiconductor structure obtained by Step
S42 in a method for manufacturing a semiconductor
structure according to various embodiments of the
present invention.
FIG. 7 illustrates a three-dimensional structural dia-
gram of a semiconductor structure obtained by Step
S5 in a method for manufacturing a semiconductor
structure according to various embodiments of the
present invention.
FIG. 8 illustrates a three-dimensional structural dia-
gram of a semiconductor structure obtained by Step
S6 in a method for manufacturing a semiconductor
structure according to various embodiments of the
present invention.

Reference signs:

[0012] 1. Substrate; 11. First pattern; 111. Second pat-
tern; 112. Second trench; 12. First trench; 2. First dielec-
tric layer; 3. Patterned mask layer; 31. Opening pattern;
4. Second dielectric layer; 5. Third dielectric layer.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0013] When the width of the active area becomes very
small, use of existing etching process to etch and form
the active area may damage the ends of the elongated
active area.
[0014] To better understand the objectives, technical
solutions, and technical effects of the present invention,
the following disclosure describes the present invention
with reference to drawings and various embodiments.
Further, various embodiments described herein are
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merely used to illustrate the present invention, and not
to limit the present invention.
[0015] Unless stated otherwise, all technical and sci-
entific terms used herein have the same meanings as
those commonly understood by a person skilled in the
art. Terms used herein are merely intended to describe
specific embodiments, and not intended to limit the
present application. The term "and/or" used herein in-
cludes any and all combinations of one or more related
listed items.
[0016] In the case of using "include", "have", and "com-
prise" described herein, another component or method
can further be added unless explicit qualifiers, such as
"only" and "consist of’, are used. Unless stated to the
contrary, terms in the singular forms can include the plural
forms and cannot be construed to mean a quantity of one.
[0017] In conventional semiconductor processes, dry
etching is performed on a substrate through a one-step
etching process to form shallow trenches on the sub-
strate, so that a plurality of active areas can be separated
on the substrate. Insulating material layers are then filled
into the shallow trenches to form a trench isolation struc-
ture. In particular, as the size of a semiconductor struc-
ture decreases, ends of active areas can be more elon-
gated. when a dry etching process is used to directly etch
the substrate to form the active areas, etching gas used
in the dry etching process can contain high-energy
charged particles or groups, so that as the substrate is
bombarded with the high-energy charged particles or
groups to form the shallow trenches, the ends of the ac-
tive areas can be damaged or destroyed, thereby causing
adverse impact to performance of the device.
[0018] Therefore, based on the problems described
above, a method for manufacturing a semiconductor
structure is required, so as to reduce damage to ends of
an active area during an etching process.
[0019] As shown in FIG. 1, the present invention pro-
vides a method for manufacturing a semiconductor struc-
ture. The method includes the following steps.
[0020] At Step S1, a substrate having a plurality of first
trenches is provided. A first pattern is formed between
two adjacent first trenches.
[0021] At Step S2, a first dielectric layer is formed. The
first dielectric layer covers at least side walls of the first
pattern.
[0022] At Step S3, a second dielectric layer is formed.
The second dielectric layer fills the first trenches.
[0023] At Step S4, the first pattern is severed to form
a second pattern.
[0024] At Step S5, the second dielectric layer is re-
moved.
[0025] According to the method for manufacturing the
semiconductor structure of the present invention, the first
dielectric layer is formed on the at least one side wall of
the first pattern in the substrate as a protective layer. The
first pattern is severed to form the second pattern con-
stituting active areas. As such, when the first pattern is
severed to form the second pattern constituting the active

areas, because the side walls of the first pattern are pro-
tected by the first dielectric layer, ends of the second
pattern (i.e., ends of the active areas) formed by severing
can be better protected in severing processes.
[0026] As shown in FIG. 2, the Step S1 includes the
following steps.
[0027] At Step S11, the substrate 1 is provided.
[0028] At Step S12, the substrate 1 is etched to form
the first trenches 12 on the substrate 1. A first pattern 11
is formed between two adjacent first trenches 12.
[0029] In various embodiments, the substrate 1 can
be, but is not limited to, a silicon substrate, a gallium
nitride substrate, a silicon-on-insulator, a silicon carbide
substrate, or the like. In one embodiment, the substrate
1 can be a silicon substrate. Doped well regions may be
formed on the substrate 1 through an ion implantation
process. A doped well region can either be P-type or N-
type.
[0030] In some embodiments, the first pattern 11 and
the first trenches 12 can constitute a strip-shaped array
structure. The first pattern 11 can be plate-shaped wall
structures. Specifically, the first pattern 11 can be, but
are not limited to, rectangular plate-shaped wall struc-
tures. Multiple first patterns 11 can be spaced apart in
an array by the first trenches 12 formed between two
adjacent first patterns 11. Specifically, the multiple first
patterns 11 are parallelly spaced.
[0031] In some embodiments, as shown in FIG. 2, a
width d of the first pattern 11 in the Step S12 can be set
based on actual needs. The width d can be a length of a
cross section perpendicular to an extension direction of
the first pattern 11 in a horizontal direction of the substrate
1. Preferably, the width d of the first patterns 11 can be
less than or equal to 20 nm. More specifically, the width
d of the first pattern 11 can be 20 nm, 15 nm, or 10 nm,
or the like. Within this width range, the technical problem
described in the present invention can be more pro-
nounced, and the technical solutions described herein
can have better economical and beneficial technical ef-
fects. A distance L between adjacent first patterns 11 can
be set based on actual needs. Specifically, the distance
L between adjacent first patterns 11 can be less than or
equal to 30 nm. More specifically, the distance L between
adjacent first patterns 11 can be 30 nm, 25 nm, 20 nm,
15 nm, or 10 nm, or the like. In other embodiments, the
distance L between adjacent first patterns 11 is not limited
to the above distances. It should be noted that, for the
distance L between adjacent first patterns 11 being of
less than or equal to 30 nm, this distance is referred to
as a center-to-center distance between two adjacent first
patterns 11.
[0032] In some embodiments, in the Step 12, a self-
aligned double patterning (SADP) process or a self-
aligned quadruple patterning (SAQP) process can be
used to form the strip-shaped array structure on the sub-
strate 1 including the first patterns 11 and the first trench-
es 12. The SADP process and the SAQP process are
known to a person skilled in the art and are not described
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in detail herein.
[0033] In some embodiments, as shown in FIG. 3, the
Step S2 includes the following steps.
[0034] The first dielectric layer 2 is formed onto side
surfaces and bottom surfaces of the first trenches 12. In
such a case, the first dielectric layer 2 can serve as a
protective layer. Optionally, the first dielectric layer 2 can
be formed on the side surfaces of the first trenches 12,
the bottom surfaces of the first trenches 12, and top sur-
faces of the first patterns 11. In this way, the first dielectric
layer 2 can effectively protect the first pattern 11 from
subsequent etching of second trenches.
[0035] Specifically, a thicknesses of the first dielectric
layer 2 can be determined based on actual needs. More
specifically, the thicknesses of the first dielectric layer 2
can be less than half of a width of the first trenches 12.
In such a case, there can still be gaps within the first
trenches 12 after the first dielectric layer 2 is formed.
Preferably, the thickness of the first dielectric layer 2 can
range from 1 nm to 5 nm. In this range, the first dielectric
layer 2 not only can provide enough protection for the
first pattern 11, it can also leave enough space for sub-
sequent filling of a third dielectric layer.
[0036] In various embodiments, the first dielectric layer
2 can be formed through a physical vapor deposition
process, a chemical vapor deposition process, an atomic
layer deposition process, a thermal oxidation process, or
the like. The first dielectric layer 2 which serves as the
protection layer can be, but not limited to, a silicon dioxide
(SiO2) layer, a silicon monoxide (SiO) layer, a silicon ni-
tride (SiN) layer, a silicon oxynitride (SiON) layer, or the
like. In some embodiments, the first dielectric layer 2 can
be a silicon dioxide layer.
[0037] In some embodiment, as shown in FIG. 4, after
forming the first dielectric layer 2 and before forming the
second dielectric layer 4, the method further includes:
the first dielectric layer 2 located at bottom surfaces of
the first trenches 12 are removed. As such, the bottom
surfaces of the first dielectric layer 2 are separated to
form a discontinuous separation structure. In this way,
accumulation of charge carriers at the bottom surfaces
of the first trenches 12 can be avoided. Therefore, electric
leakage caused by the accumulation of holes or electrons
in the transistor substrate near the first dielectric layer 2
can be avoided. It should be noted that, all or some of
the first dielectric layer 2 at the bottom surfaces of the
first trenches 12 can be removed. In some embodiments,
all of the first dielectric layer 2 at the bottom surfaces of
the first trenches 12 are removed. Specifically, the first
dielectric layer 2 located at the bottom surfaces of the
first trenches 12 can be removed through a dry etching
process or the like.
[0038] As shown in FIG. 5, the Step S5 includes the
following steps.
[0039] The second dielectric layer 4 is formed within
the first trenches 12. The second dielectric layer 4 fills
the first trenches 12.
[0040] In various embodiments, the second dielectric

layer 4 can be formed through a physical vapor deposition
process, a chemical vapor deposition process, an atomic
layer deposition process, a spin-coating process, or the
like. A material of the second dielectric layer 4 can be
different from a material of the first dielectric layer 2. Spe-
cifically, a hardness of the first dielectric layer 2 can be
greater than a hardness of the second dielectric layer 4.
In this way, the first dielectric layer 2 can provide better
protection for the first pattern 11, and moreover, a re-
moval rate of the second dielectric layer 4 can be higher
than a removal rate of the first dielectric layer 2 under
the same etching condition. This difference in removal
rates ensures that the first dielectric layer 2 on upper
surfaces of the first pattern 11 is more resistant to removal
in subsequent removal of the second dielectric layer 4.
More specifically, in some embodiments, the second di-
electric layer 4 can be, but not limited to, a spin-on carbon
(SOC) layer, a spin-on glass (SOG) layer, or the like. In
general, any material layer that meets the above criteria
can be used herein.
[0041] More specifically, the Step S3 includes the fol-
lowing steps.
[0042] At Step 31, a second dielectric material layer
(not shown) is formed. The second dielectric material lay-
er fills the first trenches 12 and covers the first dielectric
layer 2 on upper surfaces of the first patterns 11. Specif-
ically, the second dielectric material layer can be formed
through a physical vapor deposition process, a chemical
vapor deposition process, an atomic layer deposition
process, a spin-coating process, or the like.
[0043] At Step 32, the second dielectric material layer
that covers the first dielectric layer 2 on upper surfaces
of the first patterns 11 is removed while retaining the sec-
ond dielectric material layer (i.e., the second dielectric
layer 4) in the first trenches 12. Specifically, the second
dielectric material layer that covers the first dielectric lay-
er 2 on the upper surfaces of the first patterns 11 can be
removed through a chemical mechanical polishing proc-
ess or the like. In other examples, the second dielectric
material layer is also located on the first dielectric layer
2 of the upper surfaces of the first patterns 11. The second
dielectric material layer on the first dielectric layer 2 of
the upper surfaces of the first patterns 11 and the second
dielectric material layer in the first trenches 12 have a
continuous flat upper surface.
[0044] The Step S4 includes the following step. Multi-
ple second trenches 112 are formed on each of the first
patterns 11 to cut the first pattern 11 into multiple second
patterns 111.
[0045] Specifically, the Step S4 includes the following
steps.
[0046] At Step S41, a mask layer is formed on the up-
per surface of the substrate 1.
[0047] At Step S42, the mask layer is patterned to ob-
tain the patterned mask layer 3. As shown in FIG. 6, the
patterned mask layer 3 can include a plurality of opening
patterns 31 penetrating through the mask layer. The plu-
rality of opening patterns 31 can define positions and
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shapes of the second trenches. Optionally, shapes of the
opening patterns 31 can be circular, elliptical, rectangu-
lar, or the like.
[0048] At Step S43, the first patterns 11 can be etched
based on the patterned mask layer 3 to form the multiple
second trenches 112 on each of the first patterns 11. In
this way, each of the first patterns 11 can be cut into the
multiple second patterns.
[0049] At Step S44, the patterned mask layer 3 is re-
moved.
[0050] In various embodiments, in the Step S41, the
mask layer can be, but is not limited to, an amorphous
carbon layer, a silicon oxynitride layer, a silicon oxide
layer, or a combination of at least two of the aforemen-
tioned layers. Specifically, the mask layer can be formed
through at least one of a physical vapor deposition proc-
ess, a chemical vapor deposition process, an atomic lay-
er deposition process, a spin-coating process, or the like.
[0051] In some embodiments, in the Step S42, the
mask layer can be patterned based on a photolithography
process to obtain the patterned mask layer 3. In some
embodiments, a size of the plurality of opening patterns
31 can be greater than the width of the first pattern 11.
Specifically, the size of the plurality of opening patterns
31 can be a size in a width direction of the first pattern
11. In some cases, the size of the plurality of opening
patterns 31 can be a maximum size in a horizontal direc-
tion of the substrate. For instance, the width of the first
pattern 11 can be less than or equal to 20 nm, the size
of the second trenches 112 can be less than or equal to
15 nm, the thickness of the first dielectric layer 2 can
range from 1 nm to 5 nm, and the size of the plurality of
opening patterns 31 can be less than 30 nm. In general,
allowing the size of the plurality of opening patterns 31
to be greater than the width of the first pattern 11 can be
helpful in increasing a process window and increasing a
product yield. It should be noted that, the size of the sec-
ond trenches 112 can be a size in the width direction of
the first pattern 11, or in some cases, can be a maximum
size in the horizontal direction of the substrate.
[0052] In some embodiments, In the Step S43, the first
pattern 11 can be etched based on the patterned mask
layer 3 through a dry etching process. In some embodi-
ments, the second trenches 112 can be separated from
the first pattern 11 without separating the first dielectric
layer 2 on the side walls of the first pattern 11. Specifically,
the first pattern 11 can be etched to form the second
trenches 112 using the plurality of opening patterns 31
and through an etching process with an etching selection
ratio greater than 8 between the first pattern 11 and the
first dielectric layer 2. The second patterns 111 are
formed between the first trenches 12 and the second
trenches 112. The first dielectric layer 2 on the side walls
of the first pattern 11 is not separated during the etching
process. An etching process with a high etching selection
ratio is used to only etch and separate the first pattern
11 while retaining the intact first dielectric layer 2. There-
fore, shapes of ends of the second pattern 111 can be

better ensured, thereby improving performance of the
device.
[0053] In some embodiments, in the Step S44, the pat-
terned mask layer 3 can be removed through an etching
process or a chemical mechanical polishing process.
[0054] As shown in FIG. 7, in some embodiments, an
extension direction of the first pattern 11 obliquely inter-
sects an arrangement direction of adjacent second
trenches 112 spaced apart by a shortest distance in dif-
ferent columns. Specifically, the second trenches 112 on
the same first pattern 11 are spaced apart, and the sec-
ond trenches 112 on adjacent first patterns 11 are stag-
gered. More specifically, the second trenches 112 of the
first patterns 11 in odd columns are staggered with the
second trenches 112 of the first patterns 11 in even col-
umns. The second trenches 112 of the adjacent first pat-
terns 11 in odd columns are in one-to-one correspond-
ences. The second trenches 112 of the adjacent first pat-
terns 11 in even columns are in one-to-one correspond-
ences. In some embodiments, the first pattern 11 can be
active areas of a storage device, and the above arrange-
ment manner helps maximize a storage density of the
storage device.
[0055] In some embodiments, as shown in FIG. 2 and
FIG. 7, a depth H1 of the first trenches 12 can be greater
than or equal to a depth H2 of the second trenches 112.
In such embodiments, the depth H1 of the first trenches
12 can be greater than the depth H2 of the second trench-
es 112. Allowing the depth of the first trenches 12 to be
greater than the depth of the second trenches 112 can
achieve a better separation effect and avoid mutual im-
pact between adjacent active areas. Specifically, the
depth H1 of the first trenches 12 can be etched differently
than the depth H2 of the second trenches 112 by etching
the first trenches 12 first and etching the second trenches
112 second through any of the aforementioned etching
processes, that is, by etching the substrate 1 twice.
[0056] In some embodiments, as shown in FIG. 2 and
FIG. 7, a width D1 of the first trenches 12 can be less
than or equal to a width D2 of the second trenches 112.
In such embodiments, the width D1 of the first trenches
12 can be less than the width D2 of the second trenches
112. It should be noted that, the width of the second
trenches 112 refers to a size in the extension direction
of the first pattern 11.
[0057] In the Step S5, the second dielectric layer 4 lo-
cated in the first trenches 12 can be removed, as shown
in FIG. 7.
[0058] For example, the second dielectric layer 4 in the
first trenches 12 can be removed by using a wet etching
process or a dry etching process. Specifically, in this em-
bodiment, the second dielectric layer 4 in the first trench-
es 12 can be removed by using a wet etching process.
More specifically, the second dielectric layer 4 in the first
trenches 12 can be removed by using an etchant solution,
and the etchant solution does not remove the first die-
lectric layer 2 on upper surfaces of the first patterns 11
and not remove the substrate 1.
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[0059] In some embodiments, after removing the sec-
ond dielectric layer 4 in the first trenches 12, the method
further includes the following step.
[0060] At Step S6, a third dielectric layer 5 can be filled
into the first trenches 12 and the second trenches 112.
The third dielectric layer 5 fills the first trenches 12 and
the second trenches 112, and no first dielectric layer 2
exists between the third dielectric layer 5 in the second
trenches 112 and the second patterns 111, as shown in
FIG. 8. Specifically, the third dielectric layer 5 in the first
trenches 12 is in direct contact with the first dielectric
layer 2, and third dielectric layer 5 in the second trenches
112 is in direct contact with the second patterns 111.
[0061] In some embodiments, the third dielectric layer
5 can be formed through a physical vapor deposition
process, a chemical vapor deposition process, an atomic
layer deposition process, a spin-coating process, or the
like. A material of the third dielectric layer 5 can be same
as the material of the first dielectric layer 2. In some cas-
es, the material of the third dielectric layer 5 can be dif-
ferent from the material of the first dielectric layer 2. Spe-
cifically, the third dielectric layer 5 can be, but are not
limited to, a silicon dioxide (SiO2) layer or a silicon nitride
(SiN) layer. Finally, the third dielectric layer 5 and the first
dielectric layer 2 can jointly serve as a shallow trench
isolation structure.
[0062] The manufacturing process of the present in-
vention is simple, has broad application prospects in the
field of semiconductor manufacturing, can effectively
overcome shortcomings of existing technologies, and
has high industrial utilization value.
[0063] It should be understood that, although steps in
flowcharts are shown in sequence as indicated by the
arrows, these steps are not necessarily performed in se-
quence as indicated by the arrows. Unless expressly stat-
ed herein, these steps are not performed in a strict order
and can be performed in another order. In addition, at
least some of the steps in the flowcharts can include a
plurality of steps or stages. These steps or stages are
not necessarily performed at the same time, but can be
performed at different times, and these steps or stages
are not necessarily performed in sequence, but can be
performed in turn or alternately with other steps or at least
some of steps or stages in other steps.
[0064] The technical features in the previously de-
scribed embodiments can be combined randomly. For
simplicity of description, not all possible combinations of
the technical features in the previously described em-
bodiments are described. However, the combinations of
these technical features should be considered to be with-
in the scope of the present specification as long as they
do not contradict each other.
[0065] The previously described embodiments repre-
sent merely a few embodiments of the present invention
with specific and detailed descriptions, but are not con-
strued as a limitation to the scope of the present inven-
tion. It should be noted that, variations and modifications
that can further be made by a person skilled in the art

without departing from the concept of the present inven-
tion all fall within the protection scope of the present in-
vention. Therefore, the protection scope of the present
invention should be subject to the appended claims.

Claims

1. A method for manufacturing a semiconductor struc-
ture, comprising:

providing a substrate having a plurality of first
trenches, wherein a first pattern is formed be-
tween two adjacent first trenches;
forming a first dielectric layer, the first dielectric
layer covering at least side walls of the first pat-
tern;
forming a second dielectric layer, the second di-
electric layer filling the first trenches;
severing the first pattern to form a second pat-
tern; and
removing the second dielectric layer.

2. The method for manufacturing the semiconductor
structure of claim 1, wherein forming the first dielec-
tric layer, the first dielectric layer covering at least
side walls of the first pattern comprises:
forming the first dielectric layer on the side walls of
the first pattern and bottom surfaces of the first
trenches.

3. The method for manufacturing the semiconductor
structure of claim 1, wherein forming the first dielec-
tric layer, the first dielectric layer covering at least
side walls of the first pattern comprises:
forming the first dielectric layer on the side walls of
the first pattern, bottom surfaces of the first trenches,
and an upper surface of the first pattern.

4. The method for manufacturing the semiconductor
structure of claim 2 or 3, further comprising:
removing the first dielectric layer located at the bot-
tom surface of the first trenches after forming the first
dielectric layer and prior to forming the second die-
lectric layer.

5. The method for manufacturing the semiconductor
structure of claim 1, wherein a width of the first pat-
tern is less than or equal to 20 nm.

6. The method for manufacturing the semiconductor
structure of claim 5, wherein a distance between two
adjacent first patterns is less than or equal to 30 nm.

7. The method for manufacturing the semiconductor
structure of claim 1, wherein a hardness of the first
dielectric layer is greater than a hardness of the sec-
ond dielectric layer.
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8. The method for manufacturing the semiconductor
structure of claim 7, wherein the first dielectric layer
comprises a silicon dioxide layer.

9. The method for manufacturing the semiconductor
structure of claim 7, wherein the second dielectric
layer comprises a spin-on carbon layer or a spin-on
glass layer.

10. The method for manufacturing the semiconductor
structure of claim 1, wherein severing the first pattern
to form the second pattern comprises:
forming a plurality of second trenches on each of first
patterns to cut the first pattern into a plurality of sec-
ond patterns.

11. The method for manufacturing the semiconductor
structure of claim 10, further comprising: after re-
moving the second dielectric layer,
filling a third dielectric layer in the first trenches and
the second trenches, wherein the third dielectric lay-
er fills the first trenches and the second trenches and
no first dielectric layer exists between the third die-
lectric layer in the second trenches and the second
patterns.

12. The method for manufacturing the semiconductor
structure of claim 11, wherein the third dielectric layer
comprises a silicon dioxide layer.

13. The method for manufacturing the semiconductor
structure of claim 10, wherein forming the plurality
of second trenches on each of first patterns to cut
the first pattern into the plurality of second patterns
comprises:

forming a mask layer on an upper surface of the
substrate;
patterning the mask layer to obtain a patterned
mask layer, wherein the patterned mask layer
comprises a plurality of opening patterns pene-
trating through the mask layer, and the plurality
of opening patterns define positions and shapes
of the second trenches; and
etching the first patterns based on the patterned
mask layer to form the plurality of second trench-
es on each of the first patterns to cut the first
pattern into the plurality of second patterns.

14. The method for manufacturing the semiconductor
structure of claim 10, wherein an extension direction
of the first pattern obliquely intersects an arrange-
ment direction of adjacent second trenches spaced
apart by a shortest distance in different columns.

15. The method for manufacturing the semiconductor
structure of claim 10, wherein a depth of the first
trenches is greater than a depth of the second trench-

es.

16. The method for manufacturing the semiconductor
structure of claim 10, wherein a width of the first
trenches is less than a width of the second trenches.

17. The method for manufacturing the semiconductor
structure of claim 10, wherein the second trenches
only separate the first pattern without separating the
first dielectric layer on the side walls of the first pat-
tern.

18. The method for manufacturing the semiconductor
structure of claim 17, wherein the first pattern is sep-
arated through an etching process with an etching
selection ratio greater than 8 between the first pat-
tern and the first dielectric layer.

19. The method for manufacturing the semiconductor
structure of claim 13, wherein a size of the plurality
of opening patterns is greater than a width of the first
pattern.

20. The method for manufacturing the semiconductor
structure of claim 19, wherein a size of the second
trenches is less than 15 nm, a thickness of the first
dielectric layer ranges from 1 nm to 5 nm, and the
size of the plurality of opening patterns is less than
30 nm.
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